
Structuralmaterials---forexample,themetalsused
inaircraft,bridgesorstoragetanks---maydevelop
flawsduringtheirservicelifetimesthatcanaffect
thestructuralintegrityof acomponent.Thus,it is
importantto knowthefracturetoughnessofa
material,or itsabilitytoresistcracks.

NASAhashadlongexperienceindevelopingtests
to determinethefracturetoughnessofmaterialsused
inaerospacehardware.LewisResearchCenterand
LangleyResearchCenter,workingcloselywiththe
AmericanSocietyforTestingandMaterials(ASTM),
havemadeanumberofimportantcontributionstothe
scienceof predictingmaterialsbehavior.Advanced

testproceduresdevelopedbythetwoNASAcenters
andtheircontractorshavebeenacceptedand
recommendedbyASTM,to thebenefitoftheentire
materialsandstructureevaluationindustry.

A recenteffortin thisareaisastudyconducted
byAluminumCompanyofAmerica,AlcoaCenter,
Pennsylvania.Undercontractto Langley,Alcoa
Laboratoriesresearchedstate-of-the-artmethods
for evaluatingstresscorrosioncracking,aprocess
involvingtheinteraction--overtime oftensionstress
andacorrodingsubstanceatametalsurface.Dealing
withstresscorrosioncrackingproblemsisacostly
matterto industry;properselectionof engineering
materialisanimportantfirststepinavoidingstress
corrosionfailures.

Afterthreeyearsof researchconcludedlast
year,thestudyrecommendedastheoptimumtest
procedureatechniqueknownasthe"breakingload"
method.DevelopedbyAlcoa,thisnewmethod
determinesfracturestrengthsby loadingcylindrical
testbarsuntiltheyfail,afterthebarshavebeen
exposedto acorrosiveenvironmentin thepresence
of asustainedstress.In theAlcoaprocedure,atest
specimenmountedinaself-stressingframe is
placedonamovablerackthatisperiodicallylowered
intoatankcontainingsodiumchloridesolution(left).
Afterexposuretothiscorrosiveenvironmentfora
periodof fourto 10days,thespecimenisremoved
andtension-testedto failurebytheapparatusshown
atleftbelow.Thephotobelowshowsacloseupof the
fracturesurfaceofafailedspecimen,withthe
boundariesofthestresscorrosionflawsoutlinedfor
clarity.Thedegreeof degradationdueto the
environmentalattackismeasuredbycomparingthe
specimen'spost-exposurestrengthwiththeoriginal
tensilestrengthofthematerial.Suchcharacterization
isusefulindeterminingstructuraldesignsand
selectingmaterialsto avoidstresscorrosionproblems.

In comparisonwithpresentindustrystandards,
thebreakingloadtestprovidesmoreinformation
withfewerspecimensandshorterexposuretimes;
additionally,it ismorediscriminatingof stress
corrosionresistancesamongmaterials.Alcoaand
Langleyplanto submittheprocedureto ASTMfor
considerationasanewstandardmethodoftest.
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